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Performance of an air-assisted spinning disc nozzle for biological pesticide

ZHU Zhengyang, ZHANG Huichun, ZHENG Jiaqiang, ZHOU Hongping

(School of Mechanical and Electronic Engineering, Nanjing Forestry University, Nanjing 210037, Jiangsu, China)

Abstract: To improve the situation that there is few special equipment for biological pesticide spraying, the air
assisted centrifugal atomization device has been designed and manufactured. By changing the structural param-
eters (diameter, number of teeth, bevel) and operating parameters (flow rate, rotational speed and wind
speed), this research conducted experiments on the particle diameter, biological pesticide activity and efficacy
trials. The main findings are as follows: The bigger atomization wheel diameter is the smaller atomized particle
size will be; the smaller the angle degree is the greater atomized particle size will be; the larger number of teeth
is the smaller atomized particle diameter will be. As a result, the best combinations of disc nozzle structural
parameters have been recommended for various environments. Another conclusion is that the wheel diameter,
the turntable angle, and number of teeth have little influence on biological pesticide activity, thus meeting the
requirement of plant pest prevention and control. The optimal combination of operational parameters are as fol-
lows: The flow rate is 40 L-h™; the speed is 6 000 r-min™ and the wind speed is 5 m-s™. From the perspective
of pesticide efficacy, Plutella xylostella mortality rate is over 90%, which meets the use requirements. [Ch, 6
fig. 3 tab. 8 ref.]
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Figure 1 Working principle diagram of disc centrifugal atomizing nozzle
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Figure 2 Three types of different diameter atomization Figure 3 Three types of different bevel atomization turntable
turntable (80 mm, 100 mm and 120 mm) (45°, 60°, 75°)
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Figure 5 Test system diagram Figure 6  Structure of air-assisted spinning disc nozzle
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Table 1 Particle diameter in different structures of turntable

2% /mm %50 R AR /um FRRERN () 55T BLAZR /um e T A H 1 A % BLAR/wm
80 99.72 45 86.61 90 96.51
100 86.16 60 89.16 120 95.69
120 81.73 75 95.69 150 87.65

& 1A FA8 MM 80 mm 1 K F| 120 mm i, ZFiERAE M 99.72 pum /N 5] 81.73
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Table 2 Activity and efficacy data in different structures of turntable

B B4 A2 /mm (AVADI% T3k B ELARACO) (AVADI% Tk e SN B A AVADI% T3k
80 94.99 10 45 98.96 9 90 90.09 10
100 89.56 10 60 89.56 10 120 88.51 9
120 97.51 9 75 88.51 9 150 97.05 10
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{6 794.02%, AR N 89.56% , KW HIA A SME 9 e SEARRE A B wm i v 5 3 FhRb A T s P2 51 ok
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Table 3 Effect of operation parameters for the activity of hiological pesticide orthogonal test table

[N ae) it/ (L-h) 34/ (r-min™) W/ (m-s™) (AA )% NSRS AE TR Sk
1 20 3 000 5 97 9
2 20 4 500 7 108 10
3 20 6 000 9 63
4 40 3 000 7 61
5 40 4500 9 80 10
6 40 6 000 5 134 10
7 60 3 000 9 80 10
8 60 4 500 5 65 10
9 60 6 000 7 97 10
k% 89 79 103
ko % 92 85 89
kA% 81 99 74

R 0.10 0.19 0.29

Vs ki, ka, ks FOR 5 S HRAL(ck 4D LB MIME, R FORME
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